The uniqueness of the sequence (fk)keI is obvious because of (4.1).
(B) Suppose (fk, fn) = f5nk for all n, k E I by (4.2), we get (fkxU;V 1 fn) = (V lUjfkx fn) = gj (k) (fk, fn) = gj (n) fink = (fk, gj (n) fn ) which, combined with (4.1), proves (4.7). D We choose M1 = M2 = Ls(z) and I = Z8. A usually can be considered a field. In this case (fk, V*hk) in Theorem 1(A) automatically is invertible because it is not zero. For the q-analogues we choose A = K(q), the set of all rational functions in the indeterminates ql, q2, . . ., q8 over the field K. The bilinear form we use is (, ), as in §2. For the sequence (fk)keI we choose a diagonal sequence of Ls(z) (defined by (3.1)). Then condition (4.1) certainly holds. The Lagrange formulas then have the following form. PROOF. The first formula is obvious because of (4.5). The second is just a rearrangement of the first, where we use (4.4) and (4.6). O The first version of Lagrange formula (1.1) corresponds to the second expression for Cn; the second version (1.2), to the first. When s = 1 in the "ordinary" Lagrange formula, the form (4.9) (i.e., the first version) is simpler and usually easier to use than (4.8) (the second version). Because of the complexity of the operators Uj, in general (4.9) will be rather complicated or even inapplicable.
For a diagonal sequence (fk(Z))kEzs, the procedure of finding a Lagrange formula for this sequence is as follows: First we try to find a system of "eigenvalue" equations for the fk(Z)'S of the form (4.2) where the operators satisfy the conditions of Theorem 1. Then we establish the dual system (4.4) deduced from the system above. Next we try to find a sequence (hk(Z))keZs of nontrivial solutions of the dual system and from this compute (fk(Z))kEzs the system orthonormal to (fk(Z))kEzs.
Having performed these steps, by Corollary 2 we get (two) Lagrange formulas for (fk(Z))kEzs.
We demonstrate this method by deriving the classical Lagrange inversion formulas (1.1) and (1.2).
But first we need the adjoint operators relative to the bilinear form (, ) which belong to the elementary operators introduced in §2. They are listed below. Given a(z) E Ls(z), the multiplication operator a(z) is defined by a(z)(b(z)) = a(z) b(z). With his roofing and starring operations, Garsia is able to give an explicit expression for his f°(z). This cannot be deduced by our method (starring is a nonlinear operator). We refer the reader to Garsia's paper. We intend to give a survey of the usefulness of our method by deriving and extending Garsia's results that do not involve roofing or starring operations within our setting, finding some new ones ((6.14), (6.24), Theorems 8 and 10), and proving Gessel's [10] q-Lagrange theorem.
Then
Next we study properties of the inverse sequence W = (Fk(z))kEz. Equation 
fo (Z) ,j=0
The next theorem adds another identity of this rather strange type; it is a qanalogue of the chain rule for derivatives. By setting p(q)(z1) = p(q)(1, -z1) and 40a(z) = p(q)(1, -z2 Z1 Z2
